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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 GENERAL 
In this chapter, there are several significance steps and methods governing the 
entire ANSYS simulation program. Apparently, the methodology of this study consists 
of three main phases, namely preprocessing, solution, and postprocessing. Before 
delving into the details or the procedures of the ANSYS program, the definition of these 
terms has to be highlighted first. 
 
At first, preprocessing step, or the model generation step was known as the 
method of simplifications, idealizations and definition of geometric and material 
properties as well as generation of solid and finite element models. Basically, there are 
two methods for creating a finite element models, known as solid modeling and direct 
generation method. The solid modeling method deals with pre-defined geometric 
shapes, known to be „Primitives‟ plus operations alike to computer-aided design (CAD) 
tools. It generates the nodes and the elements internally as specified by users. Generally, 
solid modeling approach was the most commonly used approach due to its versatility 
and powerfulness. This method requires the user to pose adequate understanding 
pertaining to the concept of meshing in order to successfully utilize the solid modeling. 
On the contrary, direct generation approach was completely dependent on user input for 
size, shape, plus connectivity of each element member and coordinates of each node 
that creates the nodes and elements one at a time. Moreover, it requires the user to have 
a full control over the model‟s node and element numbering, which may become tedious  
or even impractical for complex situation requiring thousands of nodes. 
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 The second step was about solution phase that closely related to defining 
boundary conditions and obtaining solutions for the models. Indeed, there are three 
main analysis types under this phase that includes static, transient (time-dependent), or 
sub-modeling and sub-structuring. Considering Structural Analysis discipline, it 
contained several analysis types, for instance harmonic, modal, spectrum and 
eigenvalue buckling. On top of that, there are two prime deciding factors in selecting the 
analysis type: loading conditions and results of interest. In loading condition, the 
analysis type was known to be Transient if the boundary conditions changed as a regard 
to time or if there are initial conditions. Taking into account structural discipline, the 
analysis type was of harmonic when the loading is a sinusoidal function of time. 
Likewise, the analysis type was of seismic spectrum when the loading deals with 
seismic spectrum. Meanwhile, in result of interest technique, and in structural discipline 
the analysis type was of Modal if the results of interest are from the natural structural 
frequencies. Similarly, the analysis type was of eigenvalue buckling if the interest is 
about determining the load at which the structure loses stability or it buckles. 
 
The last step of ANSYS program is postprocessing. Postprocessing is a way to 
review the results of an analysis. Probably it was considered the most important step in 
the analysis, from which it will indicate how the applied loads affect the design, how 
good the finite element mesh is, and etc. Under this phase, the results at a specific time 
(transient analysis type) over the portion or entire models were reviewed. Likewise, 
contours plotting, vector displays, deformed shapes, and listings of the results in tabular 
format can be obtained in this processor. Basically, there are two postprocessors 
available to review the results. First was the general postprocessor, which reviewed the 
results over the entire model at specific load steps and sub-steps. Second was the time-
history postprocessor that reviewed the variation of a particular result item at specific 
points in the model with respect to time, frequency, or some other result item.  
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3.2 FLOWCART 
 
The flowchart of this study is shown in Figure 3.1 that covers all the three 
phases of ANSYS simulation process: Preprocessing, Solution, and Postprocessing. 
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Figure 3.1: Methodology flowchart 
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